Here, we report a case of twin pregnancy with partial mole and coexisting hydropic fetus, identified as 45,X, which occurred following ovulation induction that ended at 11 weeks of gestation. The diagnostic and management approaches for such cases are discussed, along with a review of literature.
Introduction
A hydatidiform mole coexistent with a live fetus is rare, with an incidence of one in 22,000 pregnancies [1] . A molar pregnancy results from a genetic error during the fertilization process, and three different mechanisms may underlie the formation of hydatidiform mole with a coexistent live fetus: complete mole (diploid, all paternal in origin) coexistent with a normal diploid fetus, partial mole (triploid, maternal, and/or paternal in origin) coexistent with a normal diploid fetus, and partial mole with an abnormal triploid fetus (both having 69 chromosomes of maternal and paternal origin) [2] . It is even rarer for the fetus to coexist with a partial versus complete mole [3] .
the above findings of the other fetus were observed. There was no personal or familial history of genetic abnormalities. She reported taking no teratogenic medications, and there was no recent viral infection and no diabetes mellitus or hypertension. Her husband was 38 years old. She and her husband were nonconsanguineous and appeared to be healthy. They did not have a family history of congenital malformation.
A fetal ultrasound at Gyeongsang National University Hospital indicated live fetal biometry consistent with gestational age (11 and 2/7 weeks). The nuchal translucency was 8.93 mm and bilateral pleural effusion was seen. Moreover, an area in the placenta corresponding to the demised fetus containing multiple small cystic structures without blood flow mixed with normal placenta was identified ( Fig. 1) .
The above findings suggested the possibility of chromosomal abnormalities of the fetus and molar pregnancy. The prognosis of fetal hydrops and risk of pregnancy maintenance accompanied by hydatidiform mole potential were thoroughly discussed with the mother, and it was decided to terminate the pregnancy. We performed both chorionic villus sampling and early amniocentesis for karyotyping. Two methods were used for karyotyping to prevent misdiagnosis due to confined placental mosaicism. The titer of serum human chorionic gonadotropin (hCG) was above 50,000 IU/L. Conventional karyotyping and fluorescence in situ hybridization (FISH) analyses were performed using cells obtained from chorionic villi and amniotic fluid. All of the above tests indicated a fetal karyotype of 45,X (Fig. 2 ). Induced abortion was performed at 11 and 5/7 weeks of gestation.
Pathological study showed a dichorionic, diamniotic intervening membrane at the border between the two placentas. Separate placental tissues measuring 8×5×2 cm and 7.5×4.5×3 cm were detected. In the latter placenta, a separate container containing grossly visible vesicles was observed. Histological examination confirmed partial hydatidiform mole with hydropic chorionic villi and trophoblast inclusions. Immunohistochemical staining indicated the expression of p53, distinguishing partial hydatidiform mole from hydropic abortion, and of p57, confirming partial hydatidiform mole rather than complete mole (Fig. 3 ). The patient was followed up with serial serum beta hCG monitoring, which returned to the normal level within 3 months. Chest Xray and thyroid function test results were normal. She showed no signs of persistent trophoblastic disease at 2-year follow-up.
Discussion
Hydatidiform moles are abnormal pregnancies characterized by varying degrees of trophoblastic proliferation, and vesicular swelling of placental villi associated with an absent or abnormal fetus/embryo that can be transferred to a gestational trophoblastic tumor [4] . Hydatidiform moles are categorized into complete and partial types based on gross morphology, histopathological examination, and karyotype [5] .
Complete moles are almost always diploid following monospermic fertilization of an anuclear empty ovum with genomic endoreduplication or dispermic fertilization of an anuclear empty ovum. In both cases, the chromosome in the complete mole is paternally derived and the mole is considered androgenetic [6] .
Most partial moles are triploid and accompanied by a fetus that has a triploid karyotype resulting from dispermic fertilization of a normal oocyte [7] . Therefore, the conceptus is mostly triploid with a biparental genome. In a partial molar pregnancy, the fetus can develop but is usually malformed and nonviable, while no fetus develops in a complete molar pregnancy. Although rare, there have been a few sporadic antenatally diagnosed cases of hydatidiform mole with a coexisting diploid live fetus [3, 8] .
Hydatidiform mole with coexisting fetus carries an inherent risk of severe maternal complications, such as early-onset preeclampsia, thyrotoxicosis, antepartum hemorrhage, placenta accreta, gestational trophoblastic disease, and metastasis. In addition, intrauterine demise is common in such fetuses due to congenital anomalies and severe intrauterine fetal growth retardation, in turn caused by limited normal functional placental circulation [9, 10] . These characteristics support the need for early diagnosis in the prenatal period.
Ultrasonography is a very useful diagnostic tool for prenatal diagnosis of hydatidiform mole with coexisting fetus. The diagnostic criteria on ultrasonography include a greatly enlarged placenta relative to the size of the uterine cavity, associated with cystic spaces. Other ultrasonographic findings linked with partial molar pregnancy include fetal malformation, growth restriction, and oligohydramnios. Recent advances in resolution have made diagnosis by ultrasonography in the first trimester of pregnancy possible, i.e., before the appearance of typical clinical symptoms. The diagnosis rate by ultrasonography differs according to gestational age at the time of diagnosis and subtype. In the first trimester of pregnancy, complete molar pregnancies have a diagnosis rate of 58-79% while partial molar pregnancies have a diagnosis rate of 29-41%. The overall diagnosis rate for molar pregnancies is 33-44% [11, 12] . Here, we found clusters of tiny cysts partially distributed in the placenta by ultrasonography at 10 weeks and 3 days of gestation, and suspected partial mole.
In cases of hydatidiform mole with coexisting fetus suspected based on the above ultrasonographic findings, amniocentesis or chorionic villous biopsy is performed to determine the karyotype, considering the high rate of poor perinatal outcome [13] . If the coexisting fetus has a normal karyotype, the maternal and fetal risks should first be explained to the mother and a decision made whether to continue pregnancy. We performed both chorionic villous biopsy and amniocentesis to avoid misdiagnosis due to confined placental mosaicism. Unfortunately, the limitations of our report are that we did not perform chorionic villous biopsy of the molar placenta due to procedure-related risk for bleeding. In addition, after delivery, conventional karyotyping was not feasible once the placental tissue was paraffin-embedded for histologic study. Therefore, chromosomal analysis of the partial mole was not performed and we were unable to firmly support our diagnosis.
The final diagnosis of hydatidiform mole is made based on histological findings. However, there is a limit to the morphological features of early molar pregnancy. Using immunochemical staining or DNA ploidy can facilitate accurate differential diagnosis between complete and partial mole.
Immunohistochemical staining for p57, a maternally expressed and paternally imprinted cyclin-dependent kinase inhibitor, is a potential marker that can help to distinguish between partial and complete moles or placental mesenchymal dysplasia [14] . In addition, expression of p53, one of the key regulators of apoptosis, can be used to distinguish partial hydatidiform mole from hydropic abortion [15] . In our case, we performed immunostaining for p53 and p57 and positive results were obtained.
In this case, the coexisting fetus was found to have severe hydrops on ultrasound examination and had 45,X karyotype. However, if the coexisting fetus has a normal karyotype and ultrasonography reveals no fetal anomalies, optimal management is challenging and remains a dilemma; this is because these pregnancies are associated with maternal as well as fetal complications. The decision is more difficult if pregnancy has been achieved through in vitro fertilization. Immediate termination of pregnancy is typically recommended after diagnosis of hydatidiform mole with coexisting live fetus due to adverse maternal and fetal outcomes. However, several cases of live newborns with a diploid karyotype coexisting with a partial hydatidiform mole have been reported. Close maternal and fetal surveillance may help in achieving a favorable outcome, and termination may be required only when there is a gross fetal anomaly or deteriorating maternal condition [7] .
The malignant potential of partial hydatidiform mole is still controversial. Persistent gestational trophoblastic disease arises in 14.5% of cases of partial hydatidiform mole, and despite evacuation, persistent gestational trophoblastic disease was reported in about 4-14% of cases of partial hydatidiform mole [16, 17] . It has also been reported that the distribution of diploid form of partial hydatidiform mole is more closely related to the development of persistent gestational trophoblastic disease than in triploid form [18, 19] . In addition, sensitivity to chemotherapy is low in cases of the diploid form [20] . Therefore, further studies are required to evaluate the effects of diploid mating on the development of persistent gestational trophoblastic tumors. Combined placental histopathology, including immunohistochemical staining and placental karyotyping, may allow for more accurate diagnosis and prediction of prognosis. However, in this case, due to the absence of karyotype confirmation of the placenta post-delivery, we could not determine whether it was the diploid or triploid form of partial hydatidiform mole.
In conclusion, we reported a rare case of twin pregnancy with partial hydatidiform mole and coexistent fetus, which was diagnosed at 11 and 5/7 weeks of gestation. Insufficient information has been collected to allow valid prediction of outcome for patients with partial mole and coexistent fetus, due to its rarity, but careful prenatal sonography and karyotyping can facilitate early detection and may be helpful for achieving a favorable prognosis.
